The effects of long and short term profound deafness on the responses of inferior colliculus to electrical stimulation of the cochlea.
It is widely assumed that adequate sensory stimulation is important for the proper post-natal development of the central nervous system, particularly during certain critical or sensitive periods in development. To examine the functional effects of long-term profound deafness on the development of the auditory system, the response properties of neurons in the inferior colliculus (IC) to electrical stimulation of the cochlea were investigated in chinchillas (i) deaf from birth and (ii) deafened as adults. In animals deafened as adults there was a 50% reduction in the number of neurons activated by electrical stimulation of the cochlea, compared with studies in normal controls. In contrast, very few or no responses could be elicited from IC of animals made deaf from birth. The results imply that lack of neural activity in the ascending auditory pathways from an early stage of development results in an inactivation of IC neurons. It is not clear if such inactivity is temporary or permanent.